Activation of bovine oocytes following intracytoplasmic sperm injection (ICSI).
In the human and the mouse, intracytoplasmic sperm injection (ICSI) apparently triggers normal fertilization and may result in offspring. In the bovine, injection of spermatozoa must be accompanied by artificial methods of oocyte activation in order to achieve normal fertilization events (e.g., pronuclear formation). In this study, different methods of oocyte activation were tested following ICSI of in vitro-matured bovine oocytes. Bovine oocytes were centrifuged to facilitate sperm injection, and spermatozoa were pretreated with 5 mM dithiothreitol (DTT) to promote decondensation. Sperm-injected or sham-injected oocytes were activated with 5 microM ionomycin (A23187). Three hours after activation, oocytes with second polar bodies were selected and treated with 1.9 mM 6-dimethylaminopurine (DMAP). The cleavage rate of sperm-injected oocytes treated with ionomycin and DMAP was higher than with ionomycin alone (62 vs 27%, P < or = 0.05). Blastocysts (2 of 41 cleaved) were obtained only from the sperm-injected, ionomycin + DMAP-treated oocytes. Upon examination 16 h after ICSI, pronuclear formation was observed in 33 of 47 (70%) DMAP-treated oocytes. Two pronuclei were present in 18 of 33 (55%), while 1 and 3 pronuclei were seen in 8 of 33 (24%) and 7 of 33 (21%) oocytes, respectively. In sham-injected oocytes, pronuclear formation was observed in 15 of 38 (39%) with 9 (60%) having 2 pronuclei. Asa single calcium stimulation was insufficient and DMAP treatment could result in triploidy, activation by multiple calcium stimulations was tested. Three calcium stimulations (5 microM ionomycin) were given at 30-min intervals following ICSI. Two pronuclei were found in 12 of 41 (29%) injected oocytes. Increasing the concentration of ionomycin from 5 to 50 microM resulted in a higher rate of activation (41 vs 26%). The rate of metaphase III arrest was lower while the rate of pronuclear formation and cleavage development was higher in sperm-injected than sham-injected oocytes, suggesting that spermatozoa contribute to the activation process. Further improvements in oocyte activation following ICSI in the bovine are necessary.